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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

Claims 1-3 (Cancelled). 

4. (Amended) A substrate-preparation method according to Claim 3 l± comprising 
etching the surface with molten potassium hydroxide. 

5. (Cancelled). 

6. (Amended) A dovioo pr e paration -method according to Claim & 11 comprising 

preparing a deviceby : 

etching an n-type silicon carbide substrate with the nonselective and selective etches: 
growing, polishing and etching an n-tvpe epitaxial layer on the selectively etched 

substrate surface; 

growing another n-typc epitaxial layer above the polished and etched epitaxial layer; 

and 

growing a p-type epitaxial layer above the n-typc epitaxial layer, with a p-n junction 
between the n-type and p-type epitaxial layers. 

7. (Amended) A method according to Claim 4- 11 and further comprising the steps of 
sawing a silicon carbide substrate wafer from a silicon carbide boule; and thereafter 
conducting the nonselective etch on the substrate wafer. 
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8. (Original) A method according to Claim 7 and further comprising lapping and 
polishing the sawed substrate wafer and prior to conducting the nonselective etch. 

9 (Original) A method according to Claim 8 comprising growing the first device 
epitaxial layer immediately on the surface prepared by the second non-selective etch. 

1 0. (Amended) A method according to Claim -t H comprising conducting the non- 
selective and selective etches on a single crystal silicon carbide substrate having a polytype 
selected from the 3C, 4H, 6H and 15R polytypes of silicon carbide. 

11. (Amended) A method of preparing a substrate and epilayer for reducing stacking 
fault nucleation and reducing forward voltage (Vt) drift in silicon carbide-based bipolar 
devices, the method comprising: 

etching the surface of a silicon carbide substrate with a nonselective etch to remove 

both surface and subsurface damage; 

thereafter etching the same surface with a selective etch to thereby develop etch- 
generated structures from at least any basal plane dislocations on the substrate that will 
thereafter tend to cither terminate or to propagate as threading dislocations during subsequent 
epilayer growth on the substrate surface; and thereafter 

th ereafter growing a first epitaxial layer of silicon carbide on the twice-etched 

surface; 

polis hing awav a sufficient portion of the epitaxial layer to provide a putf^^ with 
fewer defects than the surface of the selectively -etched substrate; and 

etohing tl?e e pilaver with a non»sclective_etch sufficient to remove subsu r face dama ge 
from the step of polishing fo e ep itaxial laver but without reaching the un der l yi n g subsfrale^lg 
thereby redu™ tha nu mber of subsurface defects that ca n p r o pagateLgta cking faults under 
forward voltape in a device formed on th e substrate and the polished epilayer. 

■ 

-3- 



PAGE 419 • RCVD AT 7/612005 1 1 :43:13 AM [Eastern Daylight Time] * SVMSPTO-EFXRM/I 1 DNIS:8729306 ' CSID: * DURATION (mm-ss):02-24 



JUL-06-2005 11:39 FROM:SUMMPl 8. ALLAN > P.P. 704-945-6735 TOrUSPTO P. 005^009 



Sumakcris 

Serial No. 10/605,312 
Filed: September 22, 2003 
Page 4 

12. (Original) A method according to Claim 1.1 comprising etching the surface with a 
reactive ion etch as the nonselective etch. 

13. (Original) A method according to Claim 1 1 comprising etching the surface with a 
chemical mechanical polishing step. 

14. (Original) A method according to Claim 1 1 comprising etching the surface with a 
molten salt as the selective etch. 

15. (Original) A method according to Claim 1 1 comprising growing a conductive 
epitaxial layer on the twice-etched surface. 

16. (Original) A method according to Claim 15 comprising growing an n-type 
epitaxial layer on the twice-etched surface. 

17. (Original) A method according to Claim 1 1 comprising growing a second 
conductive epilaycr above the first conductive epilayer and having the opposite conductivity 
type from the first conductive epilayer. 

18. (Original) A method according to Claim 1 1 wherein the step of growing the first 
epitaxial layer comprises forming a semi-sacrificial epitaxial layer on the selectively etched 
suxfecc to encourage the etched basal plane defects to reorient during subsequent growth into 

threaded defects; 

and further comprising the steps of: 

polishing the etched semi-sacrificial epitaxial layer to reduce etch pits; and 
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etching the polished semi-sacrificial epitaxial layer to remove subsurface damage 
from the step of polishing the epitaxial layer but without reaching the underlying substrate, to 

■ 

thereby reduce the number of subsurface defects that can propagate stacking faults under 
forward voltage in a device formed on the substrate and the polished cpilayer; 
all prior to forming the first epitaxial layer. 

19. (Original) A method according to Claim 18 comprising forming the semi- 
sacrificial layer by chemical vapor deposition. 

20. (Original) A method according to Claim 18 comprising polishing the etched 
semi-sacrificial epitaxial layer using a chemical-mechanical process, 

21. (Original) A method according to Claim 18 comprising etching the polished 
semi-sacrificial epitaxial layer using a dry etch. 

22. (Original) A method according to Claim 21 comprising etching the polished 
semi-sacrificial epitaxial layer using a reactive ion etch. 

23. (Original) A method according to Claim 1 1 and further comprising the steps of: 
sawing the substrate from a single crystal boule; 

lapping the sawed substrate; 
polishing the lapped substrate; and 
cleaning the polished substrate; 
all prior to the nonselective etch. 
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24. (Original) A method of preparing a substrate and epilayer for reducing stacking 
fault nucieation and reducing forward voltage (Vt) drift in silicon carbide-based bipolar 
devices, the method comprising: 

etching the surface of a silicon carbide substrate from which surface and subsurface 
damage have been removed with a selective etch to thereby develop etch-generated structures 
from at least any basal plane dislocations on the substrate that will thereafter tend to either 
terminate or to propagate as threading dislocations during subsequent epilayer growth on the 
substrate surface; and thereafter 

growing a first conductive epitaxial layer of silicon carbide on the twice-etched 

surface. 

25. (Original) A method according to Claim 24 comprising etching the surface of the 
silicon carbide substrate with a nonselective etch to remove both surface and subsurface 
damage prior to the step of etching the surface wi th the selective etch. 

26. (Original) A method according to Claim 25 and further comprising the steps of: 
sawing the substrate from a single crystal boule; 

lapping the sawed substrate; 
polishing the lapped substrate; and 
cleaning the polished substrate; 
all prior to the nonselective etch- 

27. (Original) A method according to Claim 25 comprising etching the surface with a 
reactive ion etch as the nonselective etch. 

28. (Original) A method according to Claim 25 comprising etching the surfece with a 
chemical mechanical polishing step as the nonselective etch. 
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29. (Original) A method according to Claim 24 comprising etching the surface with a 
molten salt as the selective etch. 



30. (Original) A method according to Claim 24 comprising growing a second 
conductive epilaycr above the first conductive epilayer and having the opposite conductivity 
type from the first conductive epilayer. 
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Respectfully submitted, 




Philip Summa 
Reg. No. 31,573 



021176 

SUMMA & ALLAN, P.A. 
11610 North Community House Road 
Suite 200, BaJlantync Corporate Park 
Charlotte, North Carolina 28277 
Telephone: 704*945-6700 
Facsimile: 704-945-6735 
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I hereby certify that this correspondence is being transmitted by facsimile to the 
U.S. Patent and Trademark Office, c/o Group Art Unit 1733, Attn: Examiner Eric 
Bruce Chen, at centralized facsimile number 703-872-9306 on July 6. 200S. 
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